Non-dioxin-like PCBs inhibit [(3)H]WIN-35,428 binding to the dopamine transporter: a structure-activity relationship study.
Non-dioxin-like polychlorinated biphenyls (NDL-PCBs) are neurotoxic compounds with known effects at the dopaminergic system in the brain. In a previous study we demonstrated that NDL-PCBs inhibit uptake of dopamine into rat brain synaptosomes, an effect most likely mediated by inhibition of the dopamine transporter (DAT). Here, using the cocaine analogue [(3)H]WIN-35,428 binding assay and synaptosomes, we directly investigate whether NDL-PCBs act via DAT and explore the structure-activity relationship of this effect. In total, thirty PCBs were investigated, including a previously selected training set of twenty PCBs covering the structural variation within tri- to hepta-chlorinated NDL-PCBs, and an additional set of ten NDL-PCB congeners selected to validate the structure-activity pattern of neurotoxic PCBs. Since previous work has demonstrated that NDL-PCBs can also inhibit the vesicular monoamine transporter 2 (VMAT2), we additionally examined whether some PCB congeners favour an effect on VMAT2 and others on DAT. Our results show that NDL-PCBs are potent inhibitors of [(3)H]WIN-35,428 binding to DAT. In fact, we identify a PCB congener (PCB 110) with similar potency for [(3)H]WIN-35,428 binding inhibition as cocaine. All active congeners were ortho-chlorinated PCBs, and in particular, tetra- and penta-chlorinated with 2-3 chlorine atoms in the ortho position were potent inhibitors of [(3)H]WIN-35,428 binding. Notably, the most active PCBs are highly prevalent in commercial mixtures of PCBs (Aroclor 1242, 1254 and 1260), which indicates that DAT inhibition could be one of the factors contributing to behavioural effects after Aroclor exposure. Derived data correlated well with the recently derived neurotoxic equivalency factors (NEQs), indicating the generality and applicability of the NEQ scheme in risk assessments of PCBs.